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1 . A method of conveying items using a system comprising 9bnveyors and at least one 
article storage arrangement, 
5 (a) loading items onto trays at at least one loading station of a first conveyor, 

each item being identified and assigned /o a destination belonging to a 
.group of predefined destinations,, 
to thereby create articles, each article consisfing of a tray carrying at least one item, 
(b) conveying articles in the first conveyor, the/fir st con veyer being capable of 
10 conveying articles from the at least one loadipg^tation to anWticle storage arrangement 
comprising a plurality of storage units in^ach of which a plurality of articles may be stored, 
. (c) moving at least some of the artistes from jfne first co/yveyor into storage units of the 
articles storage arrangement, 
<d) determining to which se( of articies/belonging/W a predefined group of sets each of 
15 said articles belongs accordirrfg to the destination of the at least one item of the article, at 



20 



least one of the plurality of storage unit^f being assign 

(e) storing each articie/in one of 
to which the article belong; 

(f) allocating at least one discharge st 

the second conveyer being 
storage arram 



id to each of said sets, 



at leastfone storage unit being assigned to the set 



ion of a i econd conveyor, , 
adapted to^convey articles from the article 



the at least one. discharge station, 
to a destination belonging to the group of predefined destinations, 



(g) moving at least some of the articles stored in the article storage arrangement and 
being assigned to said destination from the storage units and to the second conveyor, 
25 (h) conveying satid articles in the second conveyor to said discharge station, and 
(i) discharging the items from the trays of said articles at said discharge station. 



2. A method according to claim 1, wherein substantially all of the articles are entered into 
,30 the article storage arrangement in step (c). 



3. A method according to claim 1 or 2, wherein at least some of the predefined sets of 
articles solely con/prise articles of which the items are assigned to the same destination. 
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4. A method according to any of claims 1-3, wheren^ substantially each of the destinations 
has a scheduled departure time associated with^t and at least some of the predefined sets 
of articles solely comprise articles of which the items are assigned to destinations having a 
scheduled departure time within a predefined time range. 



/ 
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5. A method according to claim 4, wherein the predefined time range of any of said sets 
does not overlap the predefined time range of any of the other of said sets. 

/ 

6. A method according to claim 3 arid according to claim 4 or 5 further comprising the steps 

(j) assigning at least one of the plurality of storage units to a predefined set of articles 
solely comprising articles of which the items are assigned to a given destination, ( 

(k) moving articles of which the items are assigned to said destination' from the at least 

^/— - — 

One storage unit assigned tothe^set of articles of which the predefined time range includes 
15 the departure time of said destination to the/at least one storage unit having been assigned 
in step (j): - / 

7. A method according to any of clairrfs 1-6, therein the step (f) is a temporary allocation to 
a destination during wniQh a subset of a total Expected number of items being assigned to 



20 said destination is discharged at said discharge st§tion>the subset being selected frorn the 
items stored in the article storage means. 



8. A method according to claim 7, wherein an operation of discharging the total number of 
items for a given destination comprises a plurality of temporary allocations of one or more ( 

25 of the at least one discharge stations. 

"■■•'■''./ 

9. A method according to claim 7 or 8, wherein, subsequent to the discharging, the whole 

subset of items is stored in one, container means for containing items. 



30 10. A method according to claim 9, wherein a control means associated with the system 
produces an output comprising data that are significant for the identity of each of the items 
within the subset of items. 



1 1 . A method according to any of the preceding claims, wherein substantially each of the 
35 storage units of the storage arrangement is designed for permitting a plurality of articles to 

i 
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be disposed aligned in abutting proximity to each other longitudinally along a generally 
horizontally elongated storage bay, each storage>unit comprising a frame defining said 
storage bay and support means for supporting tne articles to be stored in the storage unit 
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12, A method according to claim 1 1 , wherein/the support means of each of the storage 
units are arranged slightly downwardly inclined towards a front end in the longitudinal 
direction of the storage bay of said storage unit so that articles stored in the storage unit 
will be drawn towards said front end by tpe force of gravity acting on the articles, each of 
the storage units further comprises 

movable stopping means that mky be positioned so that the stopping means of said 
storage unit prevent articles storedHDfs^id^sibrage unit from passing the front end of the 
storage bay of said storag^nitf ar 

ng meanfc of said storage unit between a position where 



means for movin 
the stopping means^event 
15 of the storage bay 
articles to pass 
wherein the stOj 
of 

(e 1 ) moving the article 
20 (e2) in case a previous 

abutting contact wlflfttW previous articl 



;les storeof in said storage unit from passing the front end 
e unit and a position where the stopping means allow 

in a storage. unit according to step (e) comprises the steps 

front end of the storage unit, 
icle already 



resides in the storage unit, placing the article in 
so as to prevent the previous article from passing 
the front end of the storage unit when ttie stopping means are moved to the position where 
the stopping means allows articles to pass said front end, 

(e3) moving the stopping means of the stooge unit to the position where the stopping 
25 means allow articles to pass said front end, 

(e4) moving the article into the storage unit by means of pushing means whereby the 
previous article is moved further into the storage unit, and 

(e5) moving the /stopping means of the storage unit to the position where the stopping 
means prevent articles from passing said front end, 
30 and wherein thgf removal of an article from a storage unit according to step (g) comprises 
the steps of 

(g1) engaging the article being in. a front end position at the storage unit with withdrawing 
means so as/to prevent the article from passing the front end of the storage unit when the 
stopping mefans are moved to the position where the stopping means allow articles to pass 
35 said frontjefnd, 



WO 99/67160 



PCT/DK99/00339 



28 



(g2) moving the stopping means of the storage unit^ the position where the stopping 
means allow articles to pass said front end, 
(g3) moving the article from the storage unit byjpeans of the withdrawing means whereby 
one or more possible further articles present iryne storage unit are moved further towards 
5 the front end of the storage unit, any article: bsfing in. abutting contact with the article that is 
moved from the storage unit being moved to the front end position of the storage unit, and 
(g4) moving the. stopping means of the storage unit to the position where the stopping 
means prevent articles from passing sai/a front end. : 



10 13. A method according to claim 1 \.j&t\2 y wherein a plurality of storage units are arranged 
in a storage rack in at least two vertically spaced generally horizontal levels, said storage 
units being arranged so thaWh€"Ic^itudinal^direction of the storage bays of said plurality ot; 

storage units are substantially parallel and sotft^t the front ends of the storage bays of said 

/ if 
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plurality of storage units are arranged in subsl 

/ . 



ntiklly the same vertical plane; 
5 stir 



14. A method according tc^Iaim 13, whereip tljie storage rack comprises 

elevating means fonmrioving articlesVetween the at least two horizontal levels, 
shifting means foiymoving. articles \p a horizontal level, the shifting means being 

arranged in a vertical n/ane substantially parallel to the vertical plane of the front ends of 
20 the storage bays ofsalid plurality^f^torage units\^ 

first transferringhn^earr^for transferring article^ between the elevating, means and the 

shifting means, 

second transferring means for transferring articles between the elevating means and 
the first and the sepond conveyor, 
25 loading means comprising pushing means for loading articles from the shifting means 

* into the storage units, and 

unloading/ means comprising withdrawing means for unloading artides from the 
storage units dnto the shifting means, 

so that step (e) of moving articles from the first conveyor and to each of the plurality of 
30 storage means arranged in the storage rack and step (g) of moving articles from each of 
the plurality of storage units arranged in the storage rack and to the second conveyor may 
be performed by means of the elevating meians, . the shifting means, the first transferring 
; means, the second transferring means, the loading means. and the unloading means of 
said stooge rack. 

35 
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15. A method according to any of the preceding claims, wherein each article is labelled with 
a unique, automatically readable identification mark ano the system comprises reading 
means for reading the identification marks and producing an output accordingly, the 
reading means being situated at least at one positio/f along the path of the articles, the 

5 method further comprising the steps of 

reading the identification marks of substantially each article passing each of the at 
least one reading means, 

producing an output from the reading me^ns according to each of the identification 
mark read, and 

1 0 communicating said output to the contfol means of the system. 

16. A method according to clainrHS, wherein an identification mark is placed on the tray, 
ancji the control means comprises a ceraral control-unit comprising means for storing and 
retrieving data concerning^the identity^of each otfthe items being conveyed by the system 

15 and data concerning the/dentity of the tray on'vvhich each of said items is placed on. 
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17. A method according to any ofythe preceding claims^ wherein the system comprises a 
separation unit arranged so that/krticles/are transferred to the separation unit from the first 
conveyor and articles may be transferred froijn the separation unit, to the second conveyor 
20 or to the article storage^arrangement, the separation unit comprising means for transferring 
a given article from the sepafefion unit to either the second conveyor or the article storage 
arrangement depending oy the identity of the 'article, said means being controlled by the 
control means for controlling the operation of the conveyor system. 



/ 



25 18. A method according to any of the preceding^laims, wherein the first and the second 
conveyors each comprises a plurality of conveyor sections arranged in series, each given 
conveyor section comprising a control unit and. data communication means, data relating to 
the identity of an article that is passing from the preceding conveyor section to the given 
conveyor section being communicated from the control unit of the preceding conveyor 
30 section to the. control unit of the given conveyor section by the data communication section 
of the preceding/conveyor section. 

19. A method according to claim 17 and 18, wherein the separation unit comprises a . 
control unit and data communication means,, the data communication means being 
35 adapted to communicate data relating to the identity of an article that is passing from the 



to cc 

V 



WO 99/67160 



PCT/DK99/00339 



30 



preceding conveyor section to the separation unit from tfcfe control unit of the preceding 
conveyor section to the control unit of the separation upfit, the data communication means 
further being adapted to communicate data relating t6 the identity of an article that is 
passing from the separation unit from the control unit of the separation unit and to either 
5 the control unit of the adjacent conveyor section of the second conveyor or to a control unit 
controlling the article storage arrangement, the control unit of the separation unit being 
adapted to control the means for transferring a/given article from the separation unit to 
either the second. conveyor or the article storage arrangement. 

10 20: A method according to claim 19, wherein the separation/unit comprises data 

communication means for communication/ data regarding Whether a given article is to be 
transferred to the article storage/arrangement or to ihd second conveyor from the central 
control unit and to the control /nit of the separation/wit. 



1 5 . 21 . A method according to ahy of the preceding cflaims, wherein the system comprises an 
X-ray unit for X-ray screening the items conveyed ^y the system and a diversion unit for 
-receiving rejected articles, skid Xytay unit bejng arranged so. that articles pass the X-ray 
unit when being conveyed by^thef first conyeyor, th'e X-ray unit comprises means for 
diverting articles td the diversiOT4mitd£periding o i the result of the screening, the 
20 operation of said means and of the X^ray unit beir g controlled by the control means for 
controlling the operation of tljfe conveyor system, j 

22. A method according Wany of claims 18-21, wherein each of the discharge stations 
comprises a control unit for controlling the discharge of articles from the conveyor and data s 
25 communication means Ipeing adapted to communicaWdata relating to the identity of an 
article passing from the' previous conveyor section to the discharge station from the control 
unit of the previous conveyor section and to the control unit of the discharge station, the 
data communicating means further being adapted to communicate data relating to the 
identity of an. article passing from the discharge station to a following conveyor section from. 
30 the control unit of \f\e discharge station and to the control unit of the following conveyor 
section. 



23. A method abcording to any of the preceding claims; wherein the trays have an upper 
surface of a concave shape as viewed in a cross-section perpendicular to the longitudinal 
35 direction of the conveyors. 
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24.. A method according to any of the preceding/claims, wherein the upper surface of the 
trays is coated with a friction increasing matei/al. 

5 25. A method according to any of the preceding claims, wherein the. system comprises a 
return conveyor for returning empty trays/from the at least one discharge station to the at 
least one loading station. 
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26. A system for conveying items comprising 

at least one loading station, for loading items onto trays, 
at least one discharge station /for discharging items from the trays, 
a first conveyor and a s^oncf^nveyoiNfcr conveying articles, each article 
comprising a tray carrying^at least/one item, said first conveyor being arranged for 
conveying articles from/he at least one loading/station and to an article storage 



1 5 arrangement and said second conveyor beind Arranged for conveying articles from the 
article storage arrangement and to the at least/one discharge station, 

an article storage arrangement comprising a plurality of storage units in each of 
which a plurality of articles may be stojred, means for moving articles from the first 
conveyor and to each of th^pluralrty^of storage units, and means for moving articles from 
20 each of the plurality c^toragejjrfjts and to the second conveyor and 

control means for controlling the operation of the conveyor system. 



27. A system according to claim 26, wherein sun 




lly each of the storage units of the 



storage arrangement is/designed for permitting a plurality of articles to be disposed aligned 
25 in abutting proximity to each other longitudinally along a generally horizontally elongated 
storage bay T each storage unit comprising a frame defining said storage bay and support 
means for supporting the articles to be stored in the storage unit. 



28. A system according to claim 27, wherein the support means of each of the storage 
30 units are arranged slightly downwardly inclined towards a front end in the longitudinal 
direction of the storage bay of said storage unit so that articles stored in the storage unit 
will be drawn towards said front end by the force of gravity acting on the articles, each of 
the storage units further comprises 
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movable stopping means that may be positionecyso that the stopping means of said 
storage unit prevents articles stored in said storage unit from passing the front end of the 
storage bay of said storage unit, and 

means for moving the stopping means of said storage unit between a position where 
the stopping means prevents articles stored in saia storage unit from passing the front end 
of the storage bay of said storage unit and a position where the stopping means allows 
articles to pass said front end. 



ry 



29. A system according to claim 27 or 28, wherein a plurality of storage units are arranged 
10 in a storage rack in at least two vertically sp^ec^^ levels, said storage 

units being arranged so that the longitudinal direction of the storage bays of said plurality of 
storage units are substantially parallel and so that the front ends of the storage bays of said/ 
plurality of storage units are arranged in substantially fpe same vertical plane. 

15 30. A system according to claim 29, wherein the stc/rabe rack comprises 



elevating means for m 
shifting means for mo\ 
arranged in a vertical plane 



ving articles between the at least two horizontal levels, 
ing articlesrin a horizontal level, the shifting means being 
ubstantiaily paraHel to the vertical plane of the front ends of 
the storage bays of said pluraht^ of st ot^g^Mjnits, . | ■ 
20 first transferring means for transferring articles between the elevating means and the 

shifting means, 

second transferring means fj&r transferring articles between the elevating means and 
the first and the second conveyor 

loading means for loading articles from the shifting^means into the storage units, and £ 
25 unloading means for unloading articles from the stooge units onto the shifting 

means, 

so that articles may be moved/from the first conveyor and to each of the plurality of storage 
means arranged in the storage rack articles may be moved from each of the plurality of 
storage units arranged in the storage rack and to the second conveyor by means of the 
30 elevating means, the shifting means, the first transferring means;, the second transferring 
means, the loading means/and the unloading means of said storage rack. 



31 . A system according t® any of claims 26-30, wherein each article is labelled with a 
unique, automatically readable identification mark and the system comprises reading 
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means for reading the identification marks and producing an output accordingly, the 
reading means being situated at least at one position along the path of the articles. 

32. A system according to claim 31, wherein an. identification mark is placed on the tray 
5 and the control means comprises a central control unit comprising means for storing and 
retrieving data concerning the identity of each of the items being conveyed by the system 
and data concerning the identity of the tray on which each of said items is placed. 



33. A system according to any of claims /26-32 comprising a separation unit arranged so 

1 0 that articles are transferred to the separation unit from the first conveyor and articles may 
be transferred from the separati^pKinflcto tPsb. second conveyor or to the article storage 
arrangement, the separatiop^unit comprising means for transferring a given article fronrvthe 
separation unit to either^tne second /convevj6r or the article storage arrangement depending 
on the identity of the^rticle, said means b^ing controlled by the control means for 
1 5 controlling the operation of the cqnveyor system. 

34. A system according to any &f claims 26-33, wherein the first and the second conveyors 
each comprises a plurality of conveyor s sctions arranged in series, each given conveyor 
section comprising a control upitand data communication means, data relating to the 

20 identity of an artictajhatjs-dassing from the preceding conveyor section being 
communicated to the given conveyor sectioKjfrom thp control unit of the preceding 
conveyor section to the control unit of the given conveyor section by means of the data 
communication means of the preceding conveyor section. 



25 35. A system according to claim 33 and 34, whereiin the separation unit comprises a control . 
unit and data communication means, the data communication means being adapted to 
communicate data relating to the identity of an article that is passing from the preceding 
conveyor section to the separation unit from the control unit of the preceding conveyor 



section to the control unit of the separation unit, the data communication means further 
30 being adapted to communicate data relating to the identity of an article that is passing from 
the separation unif from the control unit of the separation unit and to either the control unit 
of the adjacent conveyor section of the second conveyor or to a control unit controlling the 
article storage arrangement, the control unit of the separation unit being adapted to control 
the means for transferring a given article from the separation unit to either the second 
35 conveyor or the article storage arrangement. 
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36. A system according to claim 35, wherein the separation unit comprises data 
communication means for communication data Regarding whether a given article is to be 
transferred to the article storage arrangement/or to the second conveyor from the central 
.5 . control. unit and to the control unit of the separation unit. 
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37. A system according to any of claimsr26-36 comprising an X-ray unit for X-ray screening 
the items conveyed by the system an<a a diversion unit for receiving rejected articles, said 
X-ray unit being arranged so that articles pass the X^ray unit when being conveyed by the 
first conveyor, the X-ray unit comprisesjueans for diverting articles to the diversion unit 
depending on the result of th^-^reening, tHe operation of said means and of the X-ray unit 
being controlled by the cefntrol/rneans for controlling the operation of the conveyor system. ( 



38. A system accoraing to sfriy of claims 26-37, wherein each of the discharge stations 
15 comprises a control unit for controlling tne discharge of articles from the conveyor and data 
communication^ means being adapted4o communicate data relating to the identity of an 
article passing from the previous conveyor section to the discharge station from the control 
unit of the pre vious conveyor section and to the control unit of the discharge station, the 
data communicating means further being adapted to communicate data relating to the 
20 identity of an article passing from the discharge station to a following conveyor section from 
the control unit OTtRedischarge stationyand to the control unit of the following conveyor 
section. 



39. A system according to any of claims 26-38, wherein the trays have an upper surface of r 
2-5 a concave snape as viewed in a cross-section perpendicular to the longitudinal direction of 
the conveyors. 
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40. A system according to any of claims 26-39, wherein the upper surface of the trays is 
coated with a friction increasing material. 

41. A system according to any of claims 26-40 and comprising a return conveyor for 
returning empty trays from the at . least one discharge station to the at least one loading 
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42. A storage rack for storing articles, each article comprising a tray carrying at least one 
item, comprising 

a plurality of storage units, each storage unif being designed for permitting a plurality 
of articles to be disposed aligned in abutting proximity to each other longitudinally along a 
5 generally horizontally elongated storage bay, 
a frame defining said storage bays, and i 
support means for supporting the articles to be stored in each of the storage units. 

43. A storage rack according to claim 42, wherein the support means of each of the 
10 storage units are arranged slightly downwardly inclined towards a front end in the 

longitudinal direction of the storage bay of said storage unit so that articles stored in the 
storage unit will be drawn toward^said^ro^it end by the force of gravity acting on the . 
articles, each of the storage units further comprises 

movable stopping means that may bis positioned so that said stopping means of said 

1 5 storage unit prevents article/s stored'in sf/c I storage unit from passing the front end of the 
storage bay of said storage unit, and 

means for moving the stopping4nearts of said storage unit between a position where 
the stopping means prevenWarikfes stored in said storage unit from passing the front end 
of the storage bay of said storage unit and a position where the stopping means allows 

20 articles to pass said front end/ 



44. A storage rack according to claim 42 or 43, wherein the plurality of storage units are 
arranged in at least two vertically spaced generally horizontal levels, said storage units 
being arranged so that the longitudinal directions of the storage bays of said plurality of 
25 storage units are being substantially, parallel and so that the front ends of the storage bays 
of said plurality of storage units are arranged in substantially the same vertical plane. 



45. A storage rack according to claim 44 comprising 

elevating means for moving articles between the at least two horizontal levels, 
30 shifting means for moving articles in a horizontal level, the shifting means being 

arranged in a vertical plane substantially parallel to the vertical plane of the front ends of 
the storage bays of said plurality of storage units, 

first transferring means for transferring articles between the elevating means and the 
shifting means, 

35 loading mbans for loading articles from the shifting means into the storage units, and 

i 
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fading articles from the/storage units onto the shifting 



unloading 
means, 

so that the articles 
arranged in th 

5 transferring means/ the loadirfg means arid the unloading means of said storage rack 



may be^m 3ved to and frpm each of the/plurality of storage units 

e'rack :>y means of the elevating means, the shifting means, the first 



